A pseudo-particle approach for studying protein-ligand models truncated to their active sites.
A molecular dynamics method has been developed to describe the structural and dynamic properties of protein-ligand complexes that are truncated to their active sites. The active site is comprised of the ligand and discontinuous, positionally unrestrained peptide chains. This truncated active-site complex is surrounded by big unspecific pseudo-particles representing the complete protein and the solvent. Thus, knowledge of the folding of the outer parts of the protein is not required, and the method can be applied to protein models, derived from homology modeling. The method has been tested using ligand complexes of adenylate kinase, retinol binding protein, HIV-1 protease, and human leucocyte antigen. Comparisons with their crystal structures and with results from time-demanding simulations of the whole complexes in explicit water solvent show that the ligand binding properties are conserved. Most of the hydrogen bonds between the ligand and the active-site residues are reproduced and, furthermore, the simulation time is reduced.